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PHYSICS.—Characteristic equations of tungsten filament lamps 
and their application in heterochromatic photometry... G. W. 
MIDDLEKAUFF AND J. E. SkoGLAND. Communicated by the 
Bureau of Standards. 


The most difficult problem in ordinary photometry is the 
comparison of the intensity of light sources differing widely 
in color. In such comparisons it is practically impossible, even 
for the most experienced observers, to agree in their measure- 
ments, this disagreement being due principally to difference in 
color vision and to difference in judgment as to when two colors 
viewed in the photometer are of equal intensity. Hence, especi- 
ally, to establish standards, a large number of observations by 
different experienced observers must be taken to average out the 
personal errors. 

One of the most convenient methods of avoiding color dif- 
ference in practical photometry is by the use of colored glasses 
to bring the lamps to a color match; but by this method the 
principal difficulties are merely shifted to the problem of cali- 
brating the glasses, a large number of which are necessary to 
meet the present requirements of colored light photometry. 

By the method described in this paper, color differences are 
avoided by the use of tungsten standard lamps which are ad- 
justed in voltage to color match the light source to be measured, 
and the candlepower values of the standards at the voltage 


1 To be published in full as Scientific Paper No. 238 of the Bureau of Standards. 
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corresponding to that color are computed from the voltage at 
which the candlepower is known, this computation being made by 
the use of the voltage-candlepower equation of the standards. 

In order fully to realize the advantages of this method in 
practice, it was necessary, first, to measure a large variety of 
tungsten lamps to find the relation of candlepower to voltage, and 
then to calculate the equation which would express this relation 
over a wide range of voltage or efficiency. The results were far 
more satisfactory than was at first anticipated. 

It was found that all vacuum tungsten lamps, within a wide 
range of wattage, have the same voltage-current-candlepower 
characteristics regardless of the make or method of manufacture. 
It was found also that, not only the voltage-candlepower relation, 
but also the voltage-current, voltage-wattage, and voltage-watts 
per candle, relations could be accurately expressed by one general 
equation of the form y = Az? + Bx +C. In this equation 
x = log voltage, y = log candlepower, log wattage, log current, 
or log watts per candle, and A, B, and C are constants, the 
values of which depend upon the significance of y. It is found 
most convenient to express all these variables, except watts per 
candle, in terms of the respective values of each at a chosen normal 
efficiency. In this way the constant C disappears from the 
equation except when y represents the watts per candle, in which 
case C is the logarithm of the watts per candle chosen as normal. 

The above general equation applies very exactly over the 
whole range investigated, namely, from 0.7-wpe to 3.3-wpc, the 
latter limit extending somewhat beyond the watts per candle 
corresponding to color match with 4-wpc carbon lamps. 

These equations are useful for two purposes. The international 
candle is maintained at the Bureau of Standards by means of 
4-wpe carbon standard lamps. If for example it were desired to 
establish a group of tungsten standards operating at 1.5 wpc. 
these tungsten standards would be measured directly in terms 
of the primary 4-wpc carbon standards with the voltage on the 
tungsten lamps so adjusted as to bring them into color match 
with the primary standards. Then, from the voltage and 
corresponding efficiency of the tungsten lamps at this color, the 
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voltage, current, watts, and candlepower corresponding to an 
efficiency of 1.5 wpc are computed by means of the above char- 
acteristic equations. 

Another use of these equations is in connection with tungsten 
standards the values of which are known at some particular 
efficiency (or color). In standardizing other lamps these stand- 
ards are adjusted to a color match with the lamps to be measured 
and the values of candlepower, current, etc., for each standard, 
at the voltage corresponding to that particular color, are deter- 
mined by means of the characteristic equations. 

Although these equations are simple and easy to handle, their 
use involves comparatively long and tedious computations. To 
avoid the necessity of making such computations, there has been 
computed a set of tables from which, with the aid of an ordinary 
slide rule, correction factors to reduce values of candlepower, 
. current, ete., from one efficiency to another can be read directly. 

By the method described above, the photometric difficulties 
due to color difference are dealt with, once for all, in determin- 
ing the characteristics of the tungsten lamp, and thereafter all 
measurements are reduced to the photometry of lights of the same 
color. 


PHYSICS.—The temperature coefficient of magnetic permeability 
within the working range... Raymonp L. SANForD. Com- 
municated by the Bureau of Standards. 


Magnetic measurements at different temperatures within 
the atmospheric range were made on wrought iron, cast iron, 
and low carbon steel with different heat treatments. The 
results of these measurements seem to warrant the following 
conclusions: 

I. The temperature coefficient of magnetic permeability 
though small can not be neglected in magnetic measurements 
of high accuracy. 

II. On account of the wide variation in temperature coeffi- 
cient, not only for different materials but also for the same 


1 To appear in full in the Bulletin of the Bureau of Standards. 
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material with different heat treatments, correction cannot be 
made to standard temperature from data obtained from other 
materials. 

III. Unless the temperature coefficient is known for the par- 
ticular material under test, temperature control offers the only 
means of avoiding the error due to temperature changes, at least 
where errors as great as 1 per cent are to be avoided. 


GEOCHEMISTRY .—£Exzperiments with colloidal gold and silver. 
Epson 8. Bastin,'! Geological Survey. 
GOLD 

In a series of preliminary experiments on the precipitative 
action of metallic sulphides, arsenides, etc. on gold held in dilute 
solutions, the results of which were published in 1913,? it was 
noted that chalcocite (Cu.S) precipitated gold from a dilute 
aqueous solution of auric chloride (AuCl;) as a dark brown dull 
coating sometimes exhibiting moss-like protuberances, whereas 
most other common metallic minerals precipitated it as a thin 
lustrous yellow or orange coating. The brown gold coating 
chaleocite when touched with the blowpipe flame becomes 
orange-yellow and lustrous. 

As the brown gold showed no indication of being anything but 
pure gold and as brown gold of somewhat similar appearance is 
known to occur in nature the suggestion presented itself that the 
brown color was largely due to a very fine state of division of 
the gold, its condition possibly approaching that of a coagulated 
colloid. To test the accuracy of this supposition advantage 
was taken of certain well known properties of colloidal solutions. 

Colloidal solutions may be conveniently divided into two classes 
according as the “‘dissolved”’ substance is solid or liquid. If the 
“‘dissolved”’ substance is solid, as in the case of a colloidal solution 
of gold in water, the solution is termed a suspensoid. If the 
‘‘dissolved”’ phase is liquid, as in a solution of gelatine in water, 
the solution, is termed an emulsoid. Even very small amounts 

1 Published with the permission of the Director of the U. 8S. Geological Survey. 


2 Palmer, Chase, and Bastin, Edson 8., Metallic minerals as precipitants of 
silver and gold. Economic Geology, 8: 140-170. 1913. 
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of electrolytes added to suspensoids will cause the suspended 
solid particles to coagulate, i.e. to assemble into larger groups 
which settle out of the solution. Resolution after coagulation 
is impossible without introducing entirely new conditions. If 
on the other hand small amounts of an emulsoid (such as a 
gelatine solution) are mixed with a suspensoid, coagulation may 
be much delayed in spite of the presence of electrolytes in the 
solution. 

It seemed possible therefore that if the brown gold developed 
on chalecocite was colloidal in character, its deposition might be 
delayed by mixing an emulsoid with the gold chloride solution 
before inserting the piece of chalcocite and that by this means 
some of the gold might be obtained in colloidal suspension. This 
was readily accomplished. 

In the experiments first to be reported the solutions were heated 
to boiling, since it has been determined that in reactions of 
metallic minerals on gold chloride solutions, heating increases the 
rate without as a rule greatly affecting the character of the 
reactions. Much time was thereby saved. In the first experi- 
ment a solution of gelatine in water and a % solution of auric 
chloride were employed. Two solutions of equal strength as 
regards gold were prepared by adding to one volume of AuCl; 
solution (1) in one case one volume of gelatine solution, and (2) 
in the other case one volume of water. The solutions therefore 
differed only in the presence in one of an emulsoid solution of 
gelatine. Into each were introduced a few small pieces of 
chalcocite and both were then heated to boiling and kept there 
until the reactions were complete. The solution without gelatine 
rapidly changed from clear yellow to clear pale green-blue in 
color as the auric chloride was replaced by cupric chloride. At 
the same time a coating of brown gold formed on the chalcocite. 
Upon further heating, after the yellew color had wholly disap- 
peared, the solution again changed color becoming deeper blue 
by transmitted and pale reddish by reflected light. After cool- 
ing and standing for about an hour this pseudo-fluorescent color- 
ation disappeared, the solution again showing the pale green- 
blue of cupric chloride. With the gelatine-bearing solution the 
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reaction proceeded similarly until the yellow color of the solu- 
tion gave way to pale green-blue; upon further heating, however, 
the solution became deep blue by transmitted and bright brick red 
by reflected light, due, as later proven, to the presence of gold in 
colloidal solution. This solution remained unchanged for days. 
To exclude the possibility of this very intense coloration being 
due to the action of the copper salt formed, on the gelatine, 
gelatine solution was added to the solution resulting from the 
action of AuCl, solution alone on chalcocite; even in prolonged 
boiling there was no intensification of the pale coloration of this 
solution To determine whether the. brown gold once precipi- 
tated can be ‘‘dissolved’”’ in an emulsoid, the piece of gold-coated 
chalcocite obtained from the action of AuCl; solution alone was 
boiled in a gelatine solution. There was no noticeable change. . 

Although some metallic minerals such as smaltite precipitate 
lustrous bronze-colored gold from auric chloride solution under 
the conditions of these experiments, none known to the writer 
precipitate dull reddish-brown gold, except chalcocite. It is 
well known, however, that many metals precipitate dull brown 
to black gold from AuCl; solutions, and it was desirable to deter- 
mine whether colloidal gold solutions could be obtained by the 
aid of these metals. One part of 4 AuCl; solution was mixed 
with one part of dilute gelatine solution and to equal parts of 
this solution in four test-tubes were added small amounts of 
metallic zinc, copper, cadmium and tin. The solutions were 
then boiled. In each case dark-brown to nearly black gold was 
precipitated on the metal. With zinc and copper colloidal gold 
solutions were obtained which were identical in appearance with 
that obtained with chalcocite. Cadmium yielded a colloidal 
gold solution that was dark brick-red by reflected and purple 
by transmitted light. Tin yielded the well-known ‘purple 
of Cassius”’ solution. 

*The appearance of colloidal gold solutions is so characteristic that there 
could be no reasonable doubt upon this ground alone of the nature of the solutions 
obtained. Several of them were, however, through the courtesy of Mr. George 
Vinal of the Bureau of Standards, examined under the ultra-microscope and 


found to show all the characteristics of colloidal suspensoids. Moreover they 
deposit films of gold upon standing for several days. 
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To determine whether colloidal gold solutions could be obtained 
with the aid of substances known to precipitate lustrous yellow 
or orange gold from AuCl; solutions, fragments of pyrite, chal- 
copyrite, enargite, and galena were boiled with the same gelatine- 
bearing solution of AuCl; used in the previous experiments. In 
each case lustrous yellow gold was deposited on the mineral, 
the solution at the same time losing its yellow color; but gold 
was not obtained in colloidal solution even on prolonged boiling. 
Metallic bismuth, which unlike zinc, copper, and cadmium pre- 
cipitates lustrous yellow gold from a gelatine-bearing AuCl; 
solution, also failed to yield a colloidal gold solution. 

The experiments that have been described were conducted 
at temperatures at or near 100° C. to speed the reactions, but 
beautifully colored solutions of colloidal gold were also obtained 
at ordinary room temperatures by the action of metallic copper 
and of chalcocite on gelatine-bearing AuCl; solutions. The 
finely-divided gold first appears as a cloud over the surface of 
the copper or chalcocite; this cloud, when the dish is jarred, de- 
taches itself in streamer-like forms and finally becomes wholly 
dispersed in the solution. The color of the solution gradually 
changes from yellow to purplish red as these gold clouds disperse 
through it. The facility with which the colloidal solutions can 
be obtained at room temperatures is markedly dependent upon 
the strength of the solutions and the most favorable conditions 
have not been accurately determined by the writer. 

A colloidal silica solution was prepared by dialysis of an aque- 
ous sol of sodium silicate that had been neutralized by sul- 
phuric acid. This sol was used instead of gelatine sol in experi- 
ments similar to those previously described and yielded colloidal 
gold solutions with chalcocite and copper, and purple of Cassius 
with tin. 

It is well known that ferrous sulphate readily precipitates gold 
from solutions of auric chloride. When dilute solutions of these 
two compounds are mixed there results a solution that is blue 
by transmitted light and brick-red by reflected light, due to the 
presence of gold in very fine suspension. From the particular 
solution prepared by the writer all of the suspended gold settled 
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after standing 1} hours. If either gelatinous silica or gelatine 
is present in the solutions similar gold suspensions result, but 
from these the gold settles only very slowly. 

Summary for gold. From the foregoing results it is evident 
that the readiness with which colloidal gold solutions may be 
obtained under the conditions of these experiments bears a close 
relation to the nature of the gold deposited. The dull brown or 
black condition of gold is favorable and the lustrous yellow con- 
dition unfavorable to their formation. In the experiments 
conducted at room temperatures the colloidal gold appeared to 
originate on the surface of the metal or sulphide, and to slowly 
diffuse out into the liquid. These phenomena suggest that the 
dull brown or black gold may be in a finely divided condition 
approaching that of a coagulated colloid. 

Brown gold occurs occasionally in nature usually if not always 
in the oxidized zone. Lindgren‘ states that the gold derived from 
the oxidation of tellurides is commonly dull brown in color. 
While it is very probable that the brown color of some natural 
gold is due to impurity or to coatings, the possibility that some 
of it is in a condition approaching the colloidal should not be 
overlooked. 

In the experiments with chalcocite and with ferrous sulphate 
colloidal silica appeared to function similarly to gelatine in de- 
laying the complete precipitation of gold, some being retained 
in colloidal suspension. The possibility of gold being taken into 
colloidal solution in the oxidized zone of ore deposits in the 
presence of such emulsoids as colloidal silica appears to be worthy 
of further investigation. 

SILVER 


In the preliminary paper by Palmer and Bastin already re- 
ferred to, attention was called to the fact that certain metallic 
minerals are capable of reducing silver sulphate in dilute aqueous 
solutions. With some minerals the orly silver mineral formed 
was metallic silver, in other cases native silver and a compound 
of silver formed, and in still other cases only a silver compound. 


‘ Lindgren, W., Mineral Deposits, 434. 1913. 
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Some differences were noted in the crystal forms of the silver 
developed on different minerals, but all was silver-white, lustrous 
and metallic in appearance. 

Following the experiments with gold, similar experiments 
were conducted with silver using a solution composed of equal 
parts of 7 Ag:SO, and a dilute aqueous sol of gelatine. 

In the first experiment small pieces of chalcocite were boiled: 
(1) with gelatine-bearing Ag,SO, solution, and (2) with the same 
strength Ag.SO, solution without gelatine. The gelatine-bear- 
ing solution yielded a brown colloidal solution of petroleum- 
like appearance evidently containing silver and possibly silver 
sulphide;* only a slight precipitate of metallic silver formed on 
the chalcocite. The solution without gelatine yielded no colloi- 
dal solution of silver but became pale blue from copper sulphate 
formed, metallic silver being deposited in abundance on the chal- 
cocite. 

Colloidal solutions similar in general appearance to those ob- 
tained with chalcocite were obtained from gelatine-bearing 
Ag.SO, solutions with enargile, smaltite, maucherite ¢Ni,As;) 
and niccolite. Some of the solutions carried presumably not only 
silver but compounds of silver in colloidal suspension, but the 
writer has had no opportunity to determine their composition. 
In each case some metallic silver was precipitated on the mineral, 
though in notably lesser abundance than when gelatine was not 
present. 

From chalcopyrite, a mineral which does not precipitate metal- 
lic silver from neutral Ag,SO, solution,® there was obtained upon 
boiling with gelatine sol and dilute Ag.SO, a yellowish-brown 
colloidal solution, probably of a sulphide of silver and copper. 
This solution was quite different in appearance from the pe- 
troleum-like solutions obtained with minerals that precipitate 
metallic silver. During the reaction the chalcocite becomes 

5 Palmer has demonstrated the reaction Cu,S+2 Ag:SO,=2CuSO,+Ag.S+ 2 Ag, 
for a neutral electrolytic solution. 

6 In the preliminary paper already referred to some precipitation of metallic - 
silver by chalcopyrite was reported but it was subsequently learned that tarnishes 


on the fragment used produced this effect and that the perfectly clean mineral 
precipitated no metallic silver from a dilute Ags SO, solution. 
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covered with peacock tarnish, due presumably to the formation 
of some double sulphide of silver and copper. 

When a colloidal silica sol prepared by dialysis was substituted 
for the gelatine solution under the conditions of the experiments 
described above colloidal solutions were obtained upon boiling, 
with chalcopyrite and metallic tin. With metallic copper and 
with chaicocite, and enargite, only fine suspensions of silver were 
obtained with the comparatively dilute silica solution used, but 
with a solution of sodium silicate’ much richer in silica true 
colloidal solutions of silver were readily obtained with all these 
substances. ; 

Hydrogen sulphide gives with a dilute Ag.SO, solution a black 
precipitate of Ag.S, the solution becoming -very pale yellowish, 
probably from the presence of minute amounts of Ag.S in colloi- 
dal solution. In the presence of gelatine, however, no Ag.S 
is precipitated, but the solution becomes deep brownish-yellow, 
all the Ag.S presumably going into colloidal solution. Entirely 
analogous results were obtained with cupric sulphate solutions, 
the gelatine-bearing solution yielding no precipitate, but a yellow- 
ish-brown colloidal solution (presumably of sulphides of copper). 
When a colloidal silica sol was substituted for the gelatine sol 
in the above experiments, some sulphide was precipitated, but 
some also went into colloidal suspension, strongly coloring the 
solutions. 

Summary for silver. The above experiments show that, in 
the presence of an emulsoid such as gelatine, part of the metallic 
silver or silver compounds that would otherwise be precipitated 
from silver sulphate by certain metallic minerals is likely to be 
retained in colloidal solution. Silica appears to function similarly 
to gelatine in favoring the entrance of the silver or its com- 
pounds into colloidal.solution. Because of the fact that basic 
rocks, particularly those rich in olivine, yield colloidal silica in 
weathering more readily than acid rocks, it is in ores associated 
with such rocks that we might expect to find the most evidence 
of colloidal downward transport of these metals. The writer 


7 Sodium silicate in aqueous solution undergoes partial dissociation, yielding 
sodium hydroxide and silica. 





BASTIN: COLLOIDAL GOLD AND SILVER ° 71 


believes, however, that the transport of silver or gold in colloidal 
solution is of very much less importance in downward enrich- 
ment of ore deposits than their transfer as salts in true (electro- 
lytic) solutions. In primary ore deposition colloidal transport 
may be of much more importance. 

General. The writer regrets that he has been unable to carry 
out these experiments quantitatively, determining fully the prod- 
ucts of the reactions. He has also had no opportunity to make 
a careful search of the foreign literature to determine how much 
of originality can be claimed for the results. In this country, 
however, attention appears not to have been directed to the 
possible geologic bearing of these phenomena. As the writer 
will be unable for some time to continue these studies the pre- 
liminary data are offered for whatever suggestiveness they may 
have to those interested in the rédle of colloids in ore deposition. 

As evidencing the occasional occurrence of gelatinous silica 
in considerable amounts in mineral deposits, the following 
statement by Mr. J. H. Levings* may be of interest. 


I was surprised to find that members could only instance one case of 
silicic acid in the gelatinous condition. About four years ago, when 
the writer was connected with the Great Australia Mine, Cloncurry, 
Queensland, a drive was beat out under the siliceous copper outcrop. 
Water was continuously flowing through this ore body, which acted 
as a drainage conduit for the surrounding country. Numerous vughs 
were cut into, and silica in all stages of gelatinization was found, vary- 
ing from a viscous fluid to veins which could be cut with a knife like 
cheese. The writer de-hydrated many samples; some were practi- 
cally pure silica, some contained carbonate of lime and carbonates of 
copper. In other samples, taken from solidified portions, a complete 
gradation from silica to calcite could be followed. Apparently, silica 
and calcite can be precipitated from the same solution in any pro- 
portions. It may be mentioned that the lode occurs in diorite. 

Some years previously, in Tasmania, some jelly-like substance was 
brought for the writer to determine. It had been obtained from a 
vugh in a siliceous copper lode, and contained some free slender quartz 
crystals about 2 inches long, both ends of which terminated in prisms. 
Some similar but better proportioned crystals about } inch long, were 
also present. On examination the substance was found to be silica 
in a gelatinous state. The lode occurred in old sedimentary rocks. 


* Trans., Institution of Mining and Metallurgy, 21: 478. 1911-1912. 
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BOTANY.—The application of the generic name Achyranthes.' 
Paut C. Stranpiey, National Museum. 


The generic name Achyranthes was applied by Linneaus in 
1753 to a group of plants now placed in the family Amaranthaceae. 
Linnaeus’ genus included several species which are now referred 
to three genera, only two of which need receive consideration 
here. When, in working recently with the Amaranthaceae for 
the North American Flora, it became necessary to determine 
the type species of the genus, the writer was much surprised to 
find it to be Achyranthes repens L., a plant usually referred to 
Alternanthera, a member of the tribe Gomphreneae. Achyran- 
thes has commonly been applied to a quite different group of 
species, of the tribe Achyrantheae. It thus becomes necessary 
to reapply it in a sense historically correct, and to substitute 
another name for the Achyranthes of recent authors. 

It is unfortunate that the name Achyranthes must be used 
in a sense other than that in which it has generally been employed 
in recent years. The earlier botanists, however, placed most 
of the species of Alternanthera in Achyranthes, so that at least 
those botanists who urge the use of generic names according to 
their original application cannot complain of the changes now 
introduced. There seems, moreover, to be no doubt as to 
the type of the genus Achyranthes, under the American Code of 
nomenclature. Linnaeus’ genera of the Species Plantarum are 
to be typified by the citations in the Genera Plantarum of 1754. 
In that work we find under the name Achyranthes a single cita- 
tion,—Achyracantha Dill. Elth. pl. 7, f. 7. This illustration is 
cited by Linnaeus under Achyranthes repens, which species 
thus becomes the type of the genus. Furthermore, the generic 
description given by Linnaeus applies better to this plant than 
to those lately referred to Achyranthes. In all the editions of 
the Genera Plantarum the Dillenian citation is the only one 
listed. On the other hand, Stachyarpagophora Vaill., which 
is Achyranthes as recently accepted, is cited by Linnaeus under 
Celosia. 


1 Published by permission of the Secretary of the Smithsonian Institution. 
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Linnaeus himself was responsible for the later misinterpre- 
tation of Achyranthes, for in 1762 he transferred A. repens to 
the genus Illecebrum, renaming it Jllecebrum achyrantha; a pro- 
cedure which, however, does not change the nomenclatorial 
type of Achyranthes. He was the first, apparently, to apply 
the name Achyranthes to the group of plants of which Achy- 
ranthes aspera is typical, a group which other writers had referred 
to Amaranthus. 

Achyranthes, as here delimited, has several synonyms. Alter- 
nanthera Forsk. (1775) was the first published. Others are: 
Allaganthera Mart. (1814), Pityranthus Mart. (1817), Telan- 
thera R. Br. (1818), Brandesia Mart. (1826), Mogiphanes Mart. 
(1826), Bucholzia Mart. (1826), and Steiremis Raf. (1836). 
Telanthera was maintained by many authors until recently, 
being applied to the tall perennial species with pedunculate 
inflorescence. If maintained at all, it could only be on these 
habital characters. Some authors have attempted to separate 
it upon the length of the stamen tube, amending the genus so as 
to include some of the low annual plants with sessile inflorescence ; 
but when this has been done Telanthera has included just as 
diverse elements as the genus Achyranthes as here defined. 
The form of the stamen tube and the length of the pseudostamino- 
dia are not good generic characters, for all intermediate forms 
can be found in species that are evidently of the closest relation- 
ship. The genus Mogiphanes has some claims to generic rank. 
It includes those species in which the flowers are manifestly 
pedicellate inside the bractlets; but this character seems only 
relative, when some of the species of other groups are examined. 


The published species of Achyranthes which come within the range 
of the North American Flora are the following: Achyranthes azil- 
laris Hornem. (Alternanthera spinosa R. & 8.); A. leiantha (Alier- 
nanthera pungens H. B. K., 1817, not Achyranthes pungens Lam., 1783; 
Alternanthera achyrantha leianthe Seub., 1875); A. repens L.; A. poly- 
gonoides (L.) Lam.; A. sessilis (L.) Steuil.. 1840, as synonym; A. martini- 
censis (7T’elanthera martinicensis Mogq., 1849): A. portoricensis (Alter- 
nanthera portoricensis Kuntze, 1891); A. watsoni Standley, nom. nov. 
(Telanthera stellata S. Wats., 1886, not Achyranthes stellata Willd., 1797); 
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A. ficoidea (L.) Lam.; A. halimifolia Lam.; A. maritima (Alternanthera 
maritima St. Hil., 1823; A. obovata (Bucholzia obovata Mart. & Gal., 
1843); A. urbani Standley, nom. nov. (Aiternanthera geniculata Urban, 
1912, not Telanthera geniculata S. Moore, 1895); A. olivacea ( Telanthera 
olivacea Urban, 1899); A. philoxeroides (Bucholzia philoxeroides Mart., 
1826); A. mexicana (Brandesia mexicana Schlecht. & Cham., 1832); 
A. pycnantha (Brandesia pycnantha Benth., 1844); A. gracilis (Gom- 
phrena gracilis Mart. & Gal., 1843); A. jacquini (Mogiphanes jacquini 
Schrad., 1834); A. ramosissima (Mogiphanes ramosissima Mart., 1826); 
A. brasiliana (Gomphrena brasiliana L., 1756); A. costaricensis (Alter- 
nanthera costaricensis Kuntze, 1891). 

The following are some of the better known South American species 
of Achyranthes which have been described under other generic names: 
Achyranthes albida (Telanthera albida Mogq., 1849); A. aphylla (Alter- 
nanthera aphylla Glaziou, 1911); A. bangii (Telanthera bangii Rusby, 
1896); A. bastosiana (Alternanthera bastosiana Glaziou, 1911); A. boli- 
viana (Alternanthera boliviana Rusby, 1895); A. chacoensis (Alter- 
nanthera chacoensis Morong, 1893) ; A. cyclophylla ( Telanthera cyclophylla 
Seub., 1875); A. echinocephala ( Brandesia echinocephala Hook. f., 1847); 
A. elongata (Gomphrena elongata Willd., 1819); A. hookeri Standley, 
nom. nov. (Bucholzia filifolia Hook. f., 1847, not Achyranthes filifolia 
Willd., 1819); A. flavicoma (Telanthera flavicoma Anderss., 1854); 
A. frutescens (Illecebrum frutescens L’Her., 1785); A. galapagensis 
(Telanthera galapagensis Stewart, 1911); A. geniculata (Telanthera 
geniculata S. Moore, 1895); A. glaucescens (Bucholzia glaucescens 
Hook. f., 1847); A. hassleriana (Alternanthera hassleriana Chod., 1903); 
A. helleri (Telanthera helleri Robinson, 1902); A. lehmannii (Alter- 
nanthera lehmannii Hieron, 1895); A. lorentzii (Alternanthera lorentzii 
Uline, 1899); A. martii (Telanthera martii Mogq., 1849); A. microphylla 
(Alternanthera microphylla R. E. Fries, 1905); A. minutiflora (Telan- 
thera minutiflora Seub., 1875); A. morongii (Alternanthera morongii 
Uline, 1899); A. nodifera (Telanthera nodifera Mogq., 1849); A. nudi- 
caulis (Bucholzia nudicaulis Hook. f., 1847); A. pilosa (Alternanthera 
pilosa Mogq., 1849); A. pinheirensis (Alternanthera pinheirensis Glaziou, 
1911}; A. praelonga (Alternanthera praelonga St. Hil., 1823); A. puberula 
(Brandesia puberula Mart., 1826); A. reineckii (Alternanthera reineckii 
Briq., 1899); A. rigida (Alternanthera rigida Rob. & Greenm., 1895); 
A. paraguayensis Standley, nom. nov. (Mogiphanes rosea Morong, 
1893, not Achyranthes rosea Spreng., 1827); A. rufa (Brandesia rufa 
Mart., 1826); A. rugelii (Telanthera rugelit Seub., 1875); A. rugulosa 
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(Telanthera rugulosa Robinson, 1902); A. snodgrassii (Telanthera 
snodgrassit Robinson, 1902); A. strictiuscula (Telanthera strictiuscula 
Anderss., 1854); A. seubertii Standley, nom. nov. (Alternanthera tomen- 
tella Seub., 1875, not Achyranthes tomentella Zipp., 1841); A. vestita 
(Telanthera vestita Anderss., 1854). 


Since the generic name Achyranthes is to be used in the sense 
above indicated, another name must be used for the genus which 
has been passing under that name. The oldest synonym cited 
by Dalle Torre and Harms under Achyranthes is Amaranthulus 
Heist., 1763. This, however, was cited by Fabricius? merely as 
a synonym, hence is not available. Centrostachys was published 
by Wallich’ in 1824. The type species is C. aquatica Wall. 
Mogquin considered the genus distinct from his Achyranthes, 
but later authors have merged it in the latter genus. The in- 
cluded species seem to the writer to be congeneric with Achyran- 
thes as defined by Moquin and more recent writers, and the 
name Centrostachys may, therefore, stand for the genus. Rafin- 
esque subsequently (1836) proposed the name Cadelaria for this 
group and that name would be a very appropriate one, for it 
was used in pre-Linnaean botany. Another pre-Linnaean name, 
Stachyarpagophora of Vaillant, was restored by Dr. Maza in 
1897,‘ but fortunately, because of the cumbrousness of the word, 
it is invalidated by the two earlier names which were properly 


published. 


Two species of Centrostachys occur in North America: C. indica 
(Achyranthes aspera indica L., 1753; A. obtusifolia Lam., 1783), and 
C. aspera (Achyranthes aspera L., 1753). 

A large number of other species of Centrostachys occur in the Old 
World, chiefly in Africa and the East Indies. The following new 
binomials should be made for some of the better known of these: Centro- 
stachys abyssinica (Achyranthes abyssinica Nees, 1850); C. alba (Brand- 
esia alba Mart., 1840); C. angustifolia (Achyranthes angustifolia Benth., 
1849) ; C. arborescens (Achyranthes arborescens R. Br., 1810) ; C. australis 
(Achyranthes australis R. Br., 1810); C. avicularis (Achyranthes avicu- 


2? Enum. Pl. Hort. Helms. ed. 2, 358. 
3In Roxb. Fl. Ind. 2: 497. 
4Fl. Haban. 92. 
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laris E. Mey., 1849); C. bidentata (Achyranthes bidentata Blume, 1825); 
C. breviflora (Achyranthes breviflora Baker, 1897); C. canescens (Achy- 
ranthes canescens R. Br., 1810); C. carsoni (Achyranthes carsoni Baker, 
1897); C. conferta (Achyranthes conferta Schinz, 1896); C. elegantissima 
(Achyranthes elegantissima Schinz, 1895); C. fasciculata (Achyranthes 
fasciculata Schweinf., 1867); C. flabellifera (Achyranthes flabellifera 
Boerl., 1891); C. fruticosa (Achyranthes fruticosa Lam., 1783); C. 
grandifolia (Achyranthes grandifolia Mogq., 1849); C. heudelotii (Achy- 
ranthes heudelotii Mogq., 1849); C. involucrata (Achyranthes involucrata 
Mogq., 1849); C. schinzii Standley, nom. nov. (Achyranthes lanuginosa 
Schinz, 1895, not A. lanuginosa Nutt., 1820); C. mauritiana (Achyran- © 
thes mauritiana Mogq., 1849); C. moquini Standley, nom. nov. (Achy- 
ranthes javanica Mogq., 1849, not A. javanica Pers., 1805); C. oblanceo- 
lata (Achyranthes oblaneeolata Schinz, 1895); C. ovata (Achyranthes 
ovata Ehrenb., 1867); C. schweinfurthii (Achyranthes schweinfurthii 
Schinz, 1896); C. splendens (Achyranthes splendens Mart., 1849); 
C. velutina (Achyranthes velutina Hook. & Arn., 1841); C. welwitschii 
(Achyranthes welwitschii Schinz, 1895). 


ZOOLOGY .—The bathymetrical distribution of the Arctic and Ant- 
arctic crinoids.!. Austin H. Ciark, National Museum. 


In their bathymetrical distribution the crinoids of the Arctic 
and Antarctic Oceans are most interesting. I have already? pre- 
sented the reasons for considering the crinoids of the Atlantic, 
from the standpoint of their systematic interrelationships, and 
of their geographical distribution, as representing merely the 
fauna of an inland sea, derived from the fauna of the Indo-Pacific 
as a parent, the crinoids of the Arctic Ocean representing also 
an inland sea fauna derived in part. from the Bay of Bengal 
direct, and in part from the adjacent portion of the Atlantic. 
The fauna of the Antarctic Ocean is merely the southerly ex- 
tension of the deep water fauna of the Indo-Pacific Ocean. 

Examining the diagram (fig. 1), we find that the line repre- 
senting the Antarctic fauna, and that representing the Antarctic 
and the Arctic faunas combined, are strikingly similar to the line 


1Published with the permission of the Secretary of the Smithsonian 
Institution. 
2 Internationale Revue der gesamten Hydrobiologie und Hydrographie, 1914. 
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representing the distribution according to depth of the genera 
confined to the Atlantic (fig. 2). This is the more remarkable 
when we remember that only one genus (Hathrometra) is com- 
mon to the Atlantic and to the Antarctic, and to the Atlantic 
and the Arctic, while in the polar seas the temperature is compar- 
atively uniform from the surface to the bottom in contrast to 
the Middle Atlantic where the surface temperature is very high. 

It thus appears that essentially the same selective processes 
have operated both in the Atlantic and in the Antarctic in weed- 
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Fig. 2 
Fig. 1. Bathymetrical distribution of the Artic ( ) and Antartic ( 


crinoids, and of the two combined (— -—). 
Fig. 2. The frequency at different depths of the crinoid genera confined to 


the Atlantic. 


ing out the less adaptable of the primarily Indo-Pacific genera; 
but the résults in each case are radically different, showing con- 
clusively that the Atlantic could never have been populated by 
passage from the Indian Ocean south of Africa, between Africa 
and Antarctica. 

An inland sea, biologically speaking, is a more or less enclosed 
body of water which, connected with an ocean, has received all 
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of its fauna from that ocean. Its fauna, therefore, is composed 
of the same types that occur in the ocean with which it is most 
intimately connected, with the less plastic and adaptable weeded 
out and the remainder modified in proportion to the difference 
between the physics and chemistry of the inland sea and that of 
the parent ocean. 

All inland seas necessarily differ physically to a greater or 
lesser degree from the oceans with which they are connected. 
Their abyssal water cannot form a part of the general abyssal 
circulation of the oceans, moving slowly anticlockwise about the 
oceanic basins, and therefore tends to become more or less stag- 
. nant and, under certain conditions, either abnormally cold, as 
in the Arctic, or abnormally, warm, as in the Mediterranean. 
Their surface water, no longer a part of the general superficial 
oceanic circulation, unless there be an outlet sufficiently large 
so that a continuous flow is maintained, increases in salinity 
through an excess of evaporation, as in the Mediterranean and 
in the Red Sea, or decreases in salinity through an excess of 
rainfall in the tributary drainage area as in the Baltic. Either 
of these changes is fatal to a certain percentage of the organisms 
which enter inland seas, so that necessarily their fauna is com- 
posed only of the more resistant and adaptable organisms of the 
parent oceans. 

On account of the physical alteration of the waters of an in- 
land sea, through which they become less favorable than oceanic 
waters for the support of marine organisms, inland seas never 
serve as the cradle for new organic types; their fauna is entirely 
derived from outside, though the component elements may be 
forced to undergo a certain amount of modification in order to 
meet the new conditions imposed. 

An inland sea of the present epoch may be a derivative from a 
much greater sea of the past, as in the case of the Mediterranean. 

The restriction in size of any large portion of an ocean immedi- 
ately alters and restricts the circulation of the enclosed water, 
bringing it more and more under the influence of the local meteor- 
ological conditions; the effect upon the fauna is therefore exactly 
the same as though the sea arose through a sinking of the land 





CLARK: DISTRIBUTION OF CRINOIDS 79 


resulting in an inflow of oceanic water. The biological condi- 
tions in an inland sea are not in any way concerned with the 
question whether the sea originated by a sinking of the land, or 
whether it arose by a restriction of a previously much larger body 
of water. Both processes lead to a mean which is physically 
and oceanographically the same, and therefore biologically the 
same. 

A number of curious types occur in enclosed seas which are 
quite different from any types inhabiting the oceans with which 
these enclosed seas were once connected. These types are mainly 
to be interpreted as relics of a once generally distributed fauna 
which, able to survive the changing conditions, have been pre- 
served from extermination by the fact that none of the eco- 
nomically more efficient types of later origin, through competi- 
tion with which they have been extirpated from the oceans, have 
been able to enter the enclosed basins, for the reason that these 
basins became cut off from the oceans before the appearance of 
these later types. 

Such types are found in enclosed seas, but almost never in in- 
land seas, for the reason that all types of later origin are ex- 
cluded from the former; an animal type efficient and vigorous 
enough to overcome and to exterminate competing types in the 
oceans would, other things being equal, also be efficient enough 
to extirpate them from all the inland seas. 

Among the crinoids two such types occur in the Caribbean Sea, 
Isocrinus and Holopus. These persist here not for the reason 
that they originated here, but because the disruption of the con- 
nection between the Caribbean region and the East Indies took: 
place before the evolution of the more efficient and vigorous types 
now dominant in the Indo-Pacific littoral, through competition 
with which they have there been extirpated. 

It is a curious fact that the sea about the Antarctic continent 
is more in agreement physically, chemically and biologically with 
an inland sea than with an ocean or broad embayment like the 
Arabian Sea or the Bay of Bengal. It might aptly be described 
as a combination of the Arctic Ocean and the Mediterranean, 
that is, a chilled Mediterranean; for the temperature is low, 
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varying little from the surface to the bottom, as in the more typi- 
cal parts of the Arctic, or, farther from shore, with an intermedi- 
ate warmer layer, also as in certain parts of the Arctic; while the 
salinity is high, varying but little from the surface to the bot- 
tom, as in the Mediterranean. 

The Arctic and the Mediterranean are connected with the 
Atlantic through geographically and bathymetrically restricted 
channels. The Antarctic is connected with the oceans north of 
it by a bathymetrically narrowly restricted thermal zone; for the 
difference in temperature in the upper layers between the Antarc- 
tic and the South Pacific, Indian and South Atlantic Oceans is 
such as to preclude the entrance from any of the latter into the 
former of all organisms excepting only those of the cold abysses. 

The Antarctic, therefore, is a great thermally isolated sea, 
directly connected with the oceans to the north only through the 
abysses, corresponding very closely in its physical, chemical and 
biological characters to a geographically isolated sea which is 
connected with the adjacent ocean only by a shallow strait. 

As the necessary corollary of oceanographic changes, all tend- 
ing toward oceanographic simplicity, the more restricted an in- 
land, or an isolated, sea becomes, the more featureless and the 
more nearly vertical becomes the line representing the distribu- 
tion of its crinoids in their relation to depth. Thus we are pre- 
pared to find the line representing the bathymetrical distribu- 
tion of the Arctic crinoids nearly vertical and almost straight, 
although species of three quite different genera are involved. 
Practically the same featureless vertical line represents the bathy- 
metrical distribution of the crinoids. of the Mediterranean,-. and 
of the Okhotsk and Japanese Seas. 

The crinoid fauna of the Arctic Ocean includes two species 
(Heliometra glacialis and Ilycrinus carpenterii) apparently derived 
from the crinoid fauna of the Bay of Bengal, and one (Hathro- 
metra prolixa) derived from the Antarctic by way of the Atlantic. 

The Arctic fauna of the western part of the Sea of Okhotsk 
and of the Sea of Japan includes one species (Heliometra maxima) 
derived from the Bay of Bengal, one species (Thaumatometra 
tenuis) derived from the Pacific to the southward of Japan, and 
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one species (Psathyrometra erythrizon) derived from the Pacific 
to the northeastward. 

The oceanographic conditions in both of these divisions of the 
Arctic province are practically identical; but the faunal differences 
are such as to suggest that they never have been parts of the 
same fauna since the present distribution of land and sea became 
established. 

Hathrometra proliza is probably an intruder into the Arctic 
Ocean from the Atlantic under the present conditions, and the 
same is undoubtedly true of Thauwmatometra tenuis and Psathyro- 
metra erythrizon in the Okhotsk and Japanese Seas. 

Judging from what we know of the fauna of the great Russian 
lakes, Aral, Balkash and Baikal, as well as of the lesser lakes be- 
tween them, it appears not improbable that this region was the 
original home of Heliometra, which it reached from the southward, 
and from which, long ago, it spread both northward and east- 
ward to the Arctic Ocean and to the Seas of Okhotsk and Japan; 
but there must always be kept in mind the very remote possi- 
bility that Heliometra reached the Okhotsk and Japanese Seas 
from the Arctic Ocean by way of the Bering Strait and the coast 
of Kamchatka, by some means divesting itself on the way of its 
inseparable Arctic companion, Hathrometra prolizxa. 

The bathymetric range of the three Arctic crinoids: 


fathoms fathoms 
Heliometra glacialis... . 2-755  Ilycrinus carpenterit... 755-1563 
Hathrometra proliza... 10-1088 


The bathymetric range of the eighteen Antarctic crinoids: 


fathoms fathoms 

Thalassometra bispinosa 1600 Trichometra remota... . 1600 
Psathyrometra antarctica 1430 Jsometra angustipinna. 56-600 
Eumorphometra hirsuta. 140 Thaumatometra abyssor- 
Eumorphometra concin- 1600 

NQ..............-.. 211-222 Bathymetra carpenteri.. 2600 
Promachocrinus kerguel- Thaumatocrinus renova- 

A ee 10-222 1347-1800 
Solanometra antarctica . 75-150 Ilycrinus australis 1375-2575 
Anthometra adriani.... 124-500  Ptilocrinus brucei 2485 
Florometra magellanica 17-782  Ptilocrinus antarcticus. 266 
Hathrometra exigua.... 50-140 ~ Hyocrinus bethellianus. 1600-2575 
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The frequency of the Arctic and Antarctic crinoids at different 
depths: 


Fathoms Artic Ant- Total Fathoms Artic Ant- Total 
arctic arctic 
0-50 800-850 

50-100 850-900 
100-150 900-950 
150-200 950—1000 
200-250 1000-1100 
250-300 1100—1200 
300-350 1200-1300 
350-400 1300-1400 
400-450 1400-1500 
450-500 1500-1600 
500-550 1600-1700 
550-600 1700-1800 
600-650 1800-1900 
650-700 1900-2000 
700-750 2000-2500 
750-800 2500-3000 
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GEODESY.—Precise leveling from Brigham, Utah, to San Francisco, 
Cal. Wrii1am Bowie. U.S. Coast and Geodetic Survey. Spe- 
cial Publication No. 22. Pp. 67. 1914. 

This publication gives the results of a line of precise levels run along 
the Southern Pacific Railway, from Brigham, Utah, to San Francisco, 
California, in 1911 and 1912. The line is 891 miles long and fixes the 
elevations of 315 permanent bench marks. The elevation of the top of 
rail in front of each of the railway stations along the line was also de- 
termined. The elevations of the bench marks and of the top of rail 
in front of the railway stations are given in meters and feet. As in all 
precise leveling in the United States the datum used is mean sea level. 
This line was fitted or adjusted to the elevations resulting from the 
1912 adjustment of the precise level net of the country (Special Publi- 
cation No. 18), hence the elevations given are standard, that is, they 
will not be changed as the net is further extended. Included in this 
report are discussions of the methods used and the accuracy attained - 
in precise leveling. 

The result of a study of the errors of leveling is also reported on. 
The basis for this study is the data for five level lines, giving the times 
of the runnings of the different sections, with the weather conditions 
prevailing at the time the observations were made. The data are ar- 
ranged in eight tables in such a manner as to set forth various relations 
between the errors of leveling and the conditions of weather, the time 
of the observations and the grade. It is believed that, other things 
being equal, the running in the afternoon gives, on an average, more 
accurate results than the forenoon leveling; also that, other things be- 
ing equal, a running in wind is more accurate, on an average, than one 
in calm; and that, other things being equal, a running with a cloudy 
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sky will be more accurate, on an average, than one in sunshine. Hence, 
the ideal condition would be an afternoon with a moderate wind and a 
cloudy sky. 

The line divides the long circuit between San Diego, California, and 
Seattle, Washington, and completes another direct connection between 
sea level on the Atlantic and Pacific coasts. H. G. AvErs. 


PHYSICS.—Calibration tables for copper-constantan and platinum-plan- 
tinrhodium thermo-elements. L. H. Apams. J. Am. Chem. Soc., 
36: 65-72. 1914. 

Thermo-elements, if they are to yield accurate readings of tempera- 
ture, must frequently be recalibrated by determination of their electro- 
motive force at a series of fixed points and subsequent interpolation. 
The labor of interpolation is minimized by the aid of the tables presented 
in this paper, which give temperatures and temperature differences for 
each 100 microvolts up to the limit of usefulness of each thermo-ele- 
ment, and are used in combination with the appropriate derivation curve 


deduced for each element from the observations at the fixed points. 
L. H. A. 


PHYSICS.—Thermo-element installations, especially for calorimetry. 
Water P. Wuirr. J. Am. Chem. Soc., 36: 1856-1868. 1914. 
Potentiometers for thermo-electric measurements, especially in calorim- 
etry. Wautrer P. Wuire. J. Am. Chem. Soc., 36: 1868-1885. 
1914. 

These two papers describe a type of auxiliary installation for thermo- 
elements which in high-temperature measurement and other work of 
moderate precision is valuable for its convenience, quickness, and com- 
prehensiveness, and which is also capable of the very high precision 
often desired for calorimetry. 

When a thermo-element is used with its two ends at nearly the same 
temperature, a condition easily provided in calorimetry, the relative 
precision required in the electrical measurement falls to a value no 
greater than that desired in the temperature reading, and the most 
serious errors ordinarily affecting the electrical thermometer practically 
disappear. 

The absolute electrical precision required is also comparatively low. 
With a convenient and easily made copper-constantan multiple thermo- 
element of 24 couples, 0.0001°C. corresponds to 0.1 microvolt. 

The satisfactory attainment of a precision of 0.1 microvolt demands 
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two, and only two, special electrical instruments. The first is an ar- 
rangement’ for eliminating the effect of parasitic thermal electromotive 
forces. A common copper knife-switch will perform this service ad- 
mirably. The second special requirement is an appropriate potenti- 
ometer, that is, one reliable to 0.1 microvolt. 

The slide-wire and Feussner potentiometers of 1 volt range or more 
now in common use are not thus reliable, and are otherwise unsuited 
for thermo-element work. Split-circuit potentiometers are satisfactory 
in this and all other important respects, and so are combination potenti- 
ometers, or potentiometers having two otherwise separate, very simple 
instruments in series in the same galvanometer circuit. A very low- 
priced split-circuit potentiometer is on the market; and the combination 
potentiometer, on account of its mechanical and electrical simplicity, is 
an easy instrument to build to order. 

The potentiometer system, either with or without the thermo-element, 
is especially suited to simultaneous measurements of different and dif- 
ferently varying electromotive forces. Its convenience for such meas- 
urements can be increased by using a few pieces of hard-rubber sheet 
as stops for the dial switches, and still further increased by arranging 
a double potentiometer, with duplicate dials. One effective form of 
double potentiometer, which employs a master-switch, can be arranged 
at the cost of a few knife-switches and very little labor. An especially 
suitable instrument to arrange in this way is the combination potenti- 
ometer, all of whose dial switches are single, and free from contact re- 
sistance error. 

Another convenience especially easy to obtain with the thermo-ele- 
ment-potentiometer system is the power to take the last two figures of 
any reading directly from the galvanometer scale. It increases speed, 
simplifies manipulation, diminishes errors, and gives calorimetric data in 
a form specially convenient for further treatment. 

For high-temperature measurements and much other thermo-element 
work not calorimetric, though the required precision may often be less, 
most of the features above described are desirable, especially the facility 
for simultaneous and direct readings. Ww. PP. W. 


PHYSICS.—Leakage prevention by shielding, especially in potentiometer 
systems. WatTeR P. WuitTe. J. Am. Chem. Soc., 36: 2011-2020. 
1914. 

An insulation resistance of 5,000 megohms or more is often necessary 
to prevent serious disturbance of thermo-electric measuring systems 
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from stray portions of power or lighting currents, and the frequently 
more sensitive resistance-measuring system is of course in gredter danger 
still. All such trouble is absolutely prevented by an equipotential 
shield, which is merely a connected system of metal plates, wires, etc., 
which interposes itself at every point of solid contact between the 
measuring system and external bodies. This shield need not be, and 
preferably should not be, “earthed.” 

Slight modifications of this shield are also useful in electric furnaces, 
in the measurements upon power circuits, and within the potentiometer 
circuit itself. 

These arrangements are easy to install, most of them require no sub- 
sequent attention, and all are easily tested. - W. P. W. 


PHYSICS.—Thermo-elements of precision, especially for calorimetry. 
Water P. Wuire. J. Am. Chem. Soc., 36: 2292-2313. 1914. 

Inhomogeneity, once a serious foe to precision in thermo-elements, 
and still often supposed to be such, can without difficulty be rendered 
practically negligible in copper-constantan thermo-elements used for 
any precision up to 50 parts per million. Such thermo-elements, ac- 
cordingly, may, except for imperfect insulation, easily preventable, be 
free from all appreciable errors other than those (such as incomplete 
depth of immersion) which are possible with all thermometers. To at- 
tain this freedom from error the wire used must be tested, and the es- 
sential though easily satisfied requirements peculiar to a thermo-elec- 
tric system must be observed. These requirements this paper attempts 
to consider in detail, and it also describes simple but important details 
regarding the operations of construction, insulation, inclosure, calibra- 
tion, ete., of the thermo-elements. 

Constantan wire for thermo-elements has been so far improved that 
continuous lengths are frequently obtainable which vary (in electro- 
motive force against copper) less than 0.0002, making sensitive thermo- 
elements with errors usually less than 20 per million. 

The testing of wire enough for a thermo-element of maximum sensi- 
tiveness takes but an hour or two, with simple apparatus. 

On account of the ease with which thermo-elements can be constructed, 
the more sensitive combination of several couples is generally prefer- 
able to a single couple, even for cruder measurements. W. P. W. 
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PHYSICS.—Easy calorimetric methods of high precision. Waursr P. 
Wuire. J. Am. Chem. Soc., 36: 2313-2333. 1914. 

In the calorimetric method of mixtures, a precision approaching or 
reaching 0.1 per mille, though somewhat unusual, is often desirable, 
and is ordinarily not difficult to attain with appropriate apparatus. 
Its attainment is especially easy with a two-calorimeter installation, 
which secures the convenience and high precision of differential thermo- 
electric temperature measurement. This is the only advantage of the 
two-calorimeter arrangement; the diminution of heat-loss error, often 
counted an advantage, turns out upon examination to be largely illu- 
sory. By abandoning the twin calorimeters previously used to get this 
supposed advantage, and using for the comparison calorimeter a vacuum- 
jacketed flask, there is a gain in convenience and precision. A special 
thermo-element combination renders the necessary temperature obser- 
vations as simple as with the twin arrangement. A completely inclos- 
ing jacket of uniform temperature is necessary for this method, but this 
is no loss, for such a jacket proves to be necessary for highest precision 
with any other method. This method is quite as effective with two 
jackets, one around each calorimeter, and therefore with adiabatic 
methods. 

Efficient complete jackets can be very easily realized according to 
several methods, which are described. 

As compared with others, the present method is specially advantage- 
ous for observations of great absolute precision and wherever it is de- 
sirable to secure the advantages which the thermo-electric system pos- 


sesses in the way of rapidity and of facility in making varied observa- 
W. P. W. 


tions. 
PHYSICS.—A significant instance of galuanometer instability. WALTER 
P. Wuitr. Phys. Rev. (2), 3: 491-492. 1914. 

A radial-field moving coil galvanometer, very free from ordinary tre- 
mors, was much deflected by various shocks occurring within the build- 
ing, and this effect disappeared whénever the supporting shelf was fas- 
tened to the wall with sufficient firmness. Apparently, a slight tipping 
of the shelf was to blame. At any rate, if there had also been any 
visible tremors of the galvanometer coil, these would have been sup- 
posed to be responsible for the trouble. It follows that in other cases 
where tremors are present, and are supposed to cause troublesome de- 


flections, the real trouble may be due to some other, more easily remova- 
ble cause. a We 
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PHYSICS.—Einige neue Doppelkompensatoren. WauTeR P. Wuite. 
Z. Instrumentenkunde, 34: 71-82; 107-113; 142-151. 1914. 

This paper deals with the construction of potentiometers possessing 
the high precision needed for accurate work with thermo-elements. 
Two general features of value are: (1) The use of the partial deflection 
method, where the quantity to be measured is largely compensated or 
balanced, and the outstanding small difference read directly by some de- 
flection instrument. Such methods usually combine all the precision 
of null methods with almost the quickness of straight deflection methods. 
(2) The use of neutral (‘‘anti-thermoelectric”) contacts, especially in 
the switches. This renders it possible to dispense with the very low 
contact resistance required in many existing instruments, and also 
brings other advantages. Neutral contacts are easily secured by sim- 
ply using thin leaves of metal, adding blocks of the same metal in dial 
switches. 

Various electrical arrangements for high-precision potentiometers, 
suggested by Wolff, Waidner, Hausrath, Diesselhorst, Wenner, and the 
present writer, are examined in detail. The preference is given to a 
“split-circuit”’ potentiometer (embodying features due to Wenner and 
White) somewhat different from previous split-circuit designs, and to a 
new type, the “combination potentiometer” (features due to Hausrath, 
Diesselhorst, White), which requires two batteries, but is otherwise re- 
markably simple and free from sources of error. 

One advantage of the potentiometer is the ease with which it can 
be adapted to almost simultaneous readings of different electrical quan- 
tities. A potentiometer with two sets of switches is especially effective 
in this respect, and practically does the work of two instruments. The 
two sets of dials are controlled either by a master switch or by sliding 
two sets of switch arms over a single set of central blocks. This latter 
arrangement is easily secured in the “gridiron” potentiometer, by means 
of a new and simple type of switch construction. 

Instruments now in use in the Geophysical Laboratory are described 
which illustrate the above types of design and construction. 

W. P. W. 


PHYSICAL CHEMISTRY.—The ternary system CaO-—Al,0;-SiO,.. G.- 
A. RANKIN; with optical study by Frep. E. Wricur. Am. Jour. 

Sci. (4), 39: 1-79. 1915. 
The purpose of this investigation was to ascertain the stability rela- 
tions in the ternary system CaO—Al,0;-SiO2, not only from a purely sci- 
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entific point of view, but also from the bearing of the facts thus dis- 
covered upon a number of geological inquiries and upon the problem of 
the nature of portland-cement clinker. Many papers on this general 
topic have, of course, already been published, but the work recorded is 
in the main fragmentary and of little avail in settling the large general 
questions involved. The present investigation aims to treat the sys- 
tem rather completely, to ascertain the equilibrium relations in the sys- 
tem. To this end all the possible compounds which are found in dry 
melts of the three oxides CaO, Al,O;, SiO. have been determined, es- 
pecially those which are stable at the liquidus; this involves measure- 
ments of the respective melting-points or dissociation temperatures, 
and the determination of the invariant points, boundary curves (mono- 
variant systems), and fields of stability (divariant systems) of the various 
compounds. 

This paper contains a summary record of the work performed; it is 
the first thoroughgoing attempt, so far as known, to determine all the 
compounds, both binary and ternary, of CaO, Al,O;, SiOz, and the mu- 
tual relations of these compounds, many of which have, of course, previ- 
ously been made synthetically by others. The data obtained are made 
use Of in a discussion of the nature and constitution of portland-cement 
clinker and of the formation of certain natural minerals from the magma. 

Three papers dealing with this system have already appeared from the 
Geophysical Laboratory. The first two dealt with the binary systems,’ 
while in the third? provisional locations were assigned to ternary quin- 
tuple points and boundary curves and the new relations applied in a 
discussion of the constitution of portland-cement clinker. In the pres- 
ent paper a more exact location is given for the eutectics, quintuple 
points, and boundary curves, together with the corresponding tempera- 
tures. Because of the large amount of data it has not been possible to 
give in a paper of this nature more than the mean values obtained from 
a large number of determinations of the various points. But complete 
tables of data and a much more complete discussion of methods and 
apparatus and of the results obtained will be given in a later mono- 
graph. F. E. W. 


1 The lime-silica series of minerals. A. L. Day, E. 8. Shepherd, and F. E, 
Wright. Am. Jour. Sci. (4), 22: 265. 1906. The binary systems of alumina, with 
silica, lime, and magnesie. E. 8. Shepherd, G. A. Rankin, and F. E. Wright. 
Amer. Jour. Sci. (4), 28: 293. 1909. 

? Preliminary report on the ternary system CaQ-Al,0;-SiO.. A study of the 
constitution of portland-cement clinker. E.S. Shepherd, G. A. Rankin, and F. 
E. Wright. Jour. Ind. Eng. Chem., 3: 1-43. 1911. 
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PHYSICAL CHEMISTRY.—The utilization of diffusion processes in 
the preparation of pure substances. JOHN JOHNSTON. J. Am. Chem. 
Soc., 36: 16-19. 1914. 

Many slightly soluble substances, when formed by precipitation in 
the ordinary. way, are very fine-grained and consequently contain oc- 
cluded impurities which are not easy to get rid of; but by taking advan- 
tage of the slowness of diffusion in liquids, one can secure very slow 
precipitation, and in this way prepare such substances in relatively 
large crystals free from impurity. By this means, for instance, one can 
readily obtain crystals of calcium hydroxide (Ca(OH)2) in the form of 
hexagonal prisms 3 mm. long with the base 1 mm. thick, or crystals 
of barium sulphate as much as 2 mm. long. J.J. 


PHYSICAL CHEMISTRY.—The binary system MgO-SiO. N. L. 
Bowen and Oar ANDERSEN. Am. Jour. Sci. (4), 37: 487-500. 
1914. 

Equilibrium in the binary system MgO-SiO, was studied by applying 
the method of quenching. 

There are two compounds, the orthosilicate Mg:SiO, and the meta- 
silicate MgSiOs;, capable of existing in contact with liquid in the binary 
system. The former crystallizes in a form corresponding with the min- 
eral forsterite and the latter forms crystals similar to enstatite in most 
properties, but of monoclinic symmetry, clino-enstatite. 

Clino-enstatite is the only stable form of MgSiO; encountered. It 
has no true melting-point, but breaks up at 1557° C. (formerly consid- 
ered the melting-point) into forsterite and liquid, and the temperature 
must be raised to 1577° C. before complete solution of the forsterite 
takes place. 

In an earlier Geophysical Laboratory publication, crystals termed 
a-MgSiO; were described as a high-temperature form of magnesium 
metasilicate. They were considered to be the product of inversion of 
clino-enstatite (8-MgSiO;), but the crystals described have now been 
proved to be a product of the dissociation at 1557° C. and to be the 
orthosilicate forsterite, not a form of the metasilicate. 

On account of the break-up of clino-enstatite into forsterite and 
liquid there is no eutectic between the two compounds, and the liquids 
show, on cooling, the partial or complete re-solution of forsterite at the 
reaction-point, 1557° C., the liquid reacting with the forsterite crystals 
to give clino-enstatite. 

A discussion is given of the geological significance of this resorption 
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of the olivine forsterite, by reaction with the liquid to give the pyrox- 
ene clino-enstatite. 
Summary of invariant points! 





| 
LIQUID PHASE TEMPERATURE 


Periclase (MgO)...............| MgO, 100%.............00.. | 2800° (Kanolt) 
Periclase (MgO) - , v- ie as ea 
Forsterite (Mg,Si0,) } MgO, 14% Mg.SiO., 86%.... 1850° + 20 
Forsterite (Mg2SiO,) Mg,SiO,, 100%.............. 1890° + 20° 
Forsterite (Mg2SiO,) , a o | ‘>. = 
Clino-enstatite (MgSi0;) } Mesio., CORE SE 4! a eS 
Clino-enstatite (MgSiO;) 
Cristobalite (SiO2) 


| 
} MgSiOs, 87.5%; SiOz, 12.5%. | 1543° + 2° 


| 
Cristobalite (SiOz) SiOz, 100% : 1625° (Fenner) 





1 These points are, of course, invariant only when the system is considered as a.condensed system. 


N. L. B. 


CHEMISTRY.—Determination of cuprous and cupric sulphide in miz- 
tures of one another. Evucen Posnyax. J. Am. Chem. Soc., 36: 
2475-2479. 1914. 

The reaction between cuprous sulphide and silver nitrate was con- 
firmed in accordance with the equation 

CuwS + 4AgNO; = AgeS + 2Ag + 2Cu(NOs)2 
It wasfound that silver sulphide only, and no metallic silver, isformed 
by the reaction between cupric sulphide and silver nitrate, the equation 
for this reaction being 
CuS + 2AgNO; = Age + Cu(NOs)e 

Based on the difference between these reactions, a method is given 
in this paper for the determination of cuprous and cupric sulphide in 
mixtures of the two. The mixture is treated with silver nitrate and 
from the product the metallic silver is extracted by means of ferric 
nitrate. The amount of cuprous sulphide is calculated from the metal- 
lic silver, while the cupric sulphide is calculated from the difference be- 
tween the silver in the silver sulphide and the metallic silver. 

In mixtures containing the constituents in any proportion whatever, 

the method was shown to be accurate within 1.5 per cent. E. P. 


CHEMISTRY.—A method for determining magnesium in calcium salts. 
J.C. Hostrerrer. Jour. Ind. Eng. Chem., 6: 392-396. 1914. 

The usual methods for the determination of magnesium in the pres- 

ence of calcium are not applicable when the latter element amounts to 
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as much as 1,000 times that of the magnesium. The essential feature 
of the method here presented is the concentrating of the magnesium 
into a precipitate containing but a small amount of calcium. This 
concentrating is effected by precipitating Mg(OH), with a slight excess 
of solid Ca(OH)s. The magnesium in this precipitate is determined 
as pyrophosphate after removal of the calcium by two oxalate precipi- 
tations. Determinations in some 30 highest-grade calcium salts show, 
generally, far more magnesium than reported by the makers. J.C. H. 


MINERALOGY.—Das Studium der Mineralschmelzpunkte. ArTHuR 
L. Day. Fortschritte der Mineralogie, 4: 115-160. 1914. 

A critical review of the work of recent years in the determination of 
the melting temperatures of the minerals, in which an effort has been 
made to clear up some of the confusion which now prevails in this 
field of research. Some attention has been given to the applicability 
of the laws of solutions to the change of state of minerals and to the 
criteria available for the definition and experimental measurement of 
those changes of state which can be competently studied with the meth- 
ods and apparatus thus far developed. The effect of disturbing factors, 
such as viscosity and inertia, which frequently intervene to delay or pre- 
vent the establishment of equilibrium in the system, and so compel the 
use of methods of approximation, has also been considered, together 
with the effect of admixtures of minor mineral components in natural 
mineral types. A sharp distinction is drawn between the characteristic 
properties of single minerals and of groups of two or more in solid solu- 
tion. The failure to recognize and properly to appraise this distinction 
appears to have been the cause of a considerable part of the confusion 
alluded to above. 

Following these general considerations, several pages are devoted to 
the description of the apparatus now in use in the various laboratories 
for the determination of mineral melting-points, together with the limi- 
tations encountered in its application to such studies and to the inter- 
pretation of the results obtained with it. The effect of pressure upon 
the change of state in minerals is also considered. The closing chapter 
contains a table of all the melting temperatures of record, in which 
appropriate attention has been given to the chemical purity of the 
specimen studied. A. L. D. 
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MINERALOGY.—The Stokes method for the determination of pyrite and 
marcasite. E. T. Aten and J. L. Crensuaw. Am. Jour. Sci. 
(4), 38: 371-392. 1914. . 

The Stokes method for determining pyrite and marcasite, alone or in 
mixtures, depends on the estimation of the iron dissolved when the 
finely ground and purified sulphide is treated with a boiling standard 
solution of ferric alum, The sanie pyrite or marcasite gives very con- 
stant values and the influence of each in mixtures is additive, z.e., there 
exists a linear relation between the iron dissolved and the composition 
of the mixture. The sum of the errors usually amounts to about 1 per 
cent, reaching a maximum of 2 per cent. There are two important 
sources of error. -First, there must be a sufficient excess of the sul- 
phide, which is many times greater (7 to 15) than the amount required 
by theory. With such an excess the percentage of the surfaces remains 
on the average nearly the same as the percentage by weight, the basis 
on which the mixtures are made up. About 1 gram is sufficient for 
250 ec. of the standard solution. Secondly, the marcasite has a char- 
acteristic tendency to flocculate and thus reduce its reacting surface. 
This difficulty may be avoided by shaking the reacting mixture with 
pure quartz and beads until the lumps of the powder are thoroughly 
disintegrated. Different specimens of pyrite and marcasite give with 
the Stokes reaction values which differ somewhat. The differences are 
due in some cases, if not in all, to the presence of impurities. It is un- 
fortunate that small quantities of impurities which will reduce ferric 
ron or give up iron to the solution exercise a serious influence. It is 
therefore not always possible to decide between a natural pyrite and a 
pyrite containing several per cent of marcasite by the Stokes reaction 
alone, nor to determine accurately the percentage of each in a natural 
mixture. In an investigation on the conditions of formation of pyrite 
and marcasite, this method has been very useful. 

The results with the Stokes method plainly indicate that each mineral 
behaves in a mixture of the two just as it does alone; each appears to 
reduce a quantity of solution which is proportional to its surface; and 
each appears to reduce the solution at practically the same rate. The 
rates at which the sulphides are decomposed are quite different for the 
two minerals, because more of marcasite than of pyrite is required to re- 
duce a given quantity of ferric iron. The ratio of these rates is not far 
from 1: 2.5. 

That ferric sulphate dissolves from pyrite a smaller quantity of iron 
than it does from marcasite means simply that more reduction is effected 
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by sulphur in the case of pyrite; in other words, that more of the sul- 
phur in pyrite is oxidized. Stokes considered only the relation of p, 
the percentage of sulphur oxidized, to y, the percentage of pyrite in the 
sulphide mixture. We have shown that this curve is a hyperbola. 
This characteristic behavior of pyrite and marcasite towards oxidizing 
agents is probably general. It has been found by other observers that 
nitric acid and hydrogen peroxide both oxidize more of the sulphur in 
pyrite under the same conditions. 


E. T. A. 


MINERALOGY.—Effect of temperature and acidity in the formation of 
marcasite (FeS,) and wurtzite (ZnS);.a contribution to the genesis of 
unstable forms. E. T. AuLEn and J. L. CrensHaw. Microscopic 
study by H. E. Merwin. Am. Jour. Sci. (4), 38: 393-431. 1914. 

Our former results on the genesis of marcasite and wurtzite have 
been reinvestigated, the former conclusions have been confirmed, and 
new data determined. The specific influence of acidity and alkalinity 
on the crystal form of the’ sulphides investigated has been much more 
rigorously demonstrated. Only from acid solutions were the unstable 
forms obtained. The sulphides were prepared by the action of hydro- 
gen sulphide on acidic solutions of zinc salts and by hydrogen sulphide 
and sulphur on acidic solutions of ferrous salts. The unstable forms 
were usually mixed with the corresponding stable forms, viz., sphalerite 
and pyrite, and the composition of the mixtures was determined, ap- 
proximately for the zinc sulphides, by microscopic estimation; and with- 
in 1 to 2 per cent by the Stokes method for the iron disulphides. 

As previously found, the higher the maximum temperature of experi- 
ment, other conditions remaining unchanged, the greater the quantity 
of the stable form, pyrite or sphalerite, obtained in the product. 

As previously concluded, the higher the percentage of acid in the 
solution, other conditions remaining unchanged, the greater in general 
the quantity of the unstable sulphide, marecasite or wurtzite. The re- 
lation between the percentage of marcasite and the average acidity was 
practically linear for maximum temperatures of 200° and 300°C. There 
are also indications of a similar relation in the case of wurtzite. In the 
case of wurtzite, however, the final acid was found to be the determining 
factor, since at 300° and 325°C. wurtzite appears to change into sphal- 
erite when heated with sufficiently dilute acid. The temperature-acid 
field in the case of zine salts may be divided by two boundary curves 
into three subfields: a high-acid field in which only wurtzite is obtained, 
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a low-acid field where only sphalerite is obtained, and an intermediate 
field where mixtures of the two are obtained. 

No crystalline zinc sulphide could be obtained from the hydrochloric- 
acid solutions, but the iron disulphides were crystallized from them, 
and always contained much more marcasite for an equivalent quantity 
of acid, i.e., hydrochloric acid has a much greater influence on the crystal 
form than an equivalent quantity of sulphuric acid, which should be the 
case if the hydrogen ion concentration were the real determining factor. 

The acid concentration required to give rise to pure marcasite or 
pure wurtzite falls with the temperature and is close to neutrality for 
marcasite at ordinary temperature, and probably so for wurtzite. 

Several conditions other than acidity and temperature were varied 
in the formation of wurtzite, where the process was necessarily more 
complicated; these were zine concentration, addition of sodium sulphate 
to the solutions, and hydrogen-sulphide pressure. None of these had 
any influence, except as they affected the acidity. 

At temperatures of 25° and 200°C. from sulphuric-acid solutions and at 
300°C. from hydrochloric-acid solutions we obtained a product containing 
95 per cent of marcasite comparable with the purest natural marcasite we 
have had in our hands. Since this determination depends on the quan- 
tity of iron dissolved from the mineral under definite conditions, and 
different natural specimens vary somewhat, it may be that this product 
is pure synthetic marcasite. 

Some new data on the genesis of the natural minerals are cited. 

E. T. A. 


MINERALOGY .—The simultaneous crystallization of calcite and certain 
sulphides of iron, copper, and zinc. A crystallographic study. H. 
E. Merwin. Am. Jour. Sci. (4), 38: 355-359. 1914. 

The study of three occurrences of the sulphides of iron and zine has 
established with certainty the deposition of marcasite, and with strong 
probability the deposition of wurtzite contemporaneously with calcite. 
The marcasite is definitely oriented with regard to the calcite and also 
the accompanying pyrite. A close similarity between the crystallo- 
graphic elements of pyrite and marcasite is shown. H. E. M. 


MINERALOGY.—The optical properties of roscoelite. Frep. E. 
Wricut. Am. Jour. Sci. (4), 38: 305-308. 1914. 

The optical data were obtained on unusually good material, kindly 

loaned by Dr. W. F. Hillebrand for the purpose. Color, olive green. 
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Luster, splendid, almost submetallic and bronze-like. Cleavage, 001, 
perfect; 010, good. Hardness between 2.5 and 3. Pleochroism, y = © 
green brown, 8 = olive green, a = olive green. Absorption, fairly 
strong, y >8>a. Refractive indices, y = 1.704 + 0.003, 8 = 1.685 = 
0.003, a = 1.610 + 0.003. : Birefringence strong. 2Hy, = 42 to 69°; 
2 Ey; = 34to 60°. Axial dispersion strong,2Zv >2E,. Optical orienta- 
tion, b = y, a :8 = 0° or a small angle not over 4°. F. E. W. 


PETROLOGY.—The composition of rockallite. Hrnry S. WASHINGTON. 
Quart. J. Geol. Soc., 70: 294-302. 1914. 

The paper is a chemical study of a unique aegirite granite from the 
islet of Rockall, north of Ireland. Only three small specimens are 
known, and that examined was generously given through Prof. J.W. Judd 
by the Governors of the Imperial College of Science. A very complete 
chemical analysis was made, which confirms in the general features one 
made some years ago in England. It shows, in addition, the presence 
of large amounts of zirconia and ceria—the amount of the latter being 
next to the highest yet known for igneous rocks. By comparison with 
the minerals present in the rock, it is shown that these two oxides be- 
long to the pyroxenes, and the probability is pointed out that the pres- 
ence of these two oxides is characteristic of acmite as contrasted with 
their absence in the closely related aegirite. Further study of this 
point will be undertaken when material from Norway, to be furnished 
through the kindness of Professor Brégger, is received. H. 8. W. 


PETROLOGY.—The occurrence of molybdenum in rocks, with special 
reference to those of Hawaii. JoHn B. Frerauson. Am. Jour. 
Sci., (4), 37: 399-402. 1914. 

This article deals with the unexpected discovery of traces of molyb- 
denum in two basaltic lavas from Hawaii and the question of the dis- 
tribution of this element in igneous rocks. Its presence in the two ba- 
salts reopens the question of its occurrence, since it was thought to be 
confined entirely to the more siliceous rocks. Tests were accordingly 
made on a trachyte obsidian from Hawaii, on some sodic, and especially 
on some nephelite-bearing igneous rocks from other localities. From 
these it would appear that the presence of molybdenum is not correlated 
with high soda or potash content. Except for its well-known tendency 
to occur in the more siliceous rocks, it therefore seems to be influenced 
by regional rather than by general chemical characters. J. B. F. 
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PETROLOGY .—The analcite basalts of Sardinia. Hrnry 8. WASHING- 
Ton. Jour. Geology, 22: 742-753. 1914. 

At Monte Ferru and elsewhere in Sardinia lavas occur which show 
in thin section small round isotropic areas, resembling sections of leu- 
cite, so that the rocks have been commonly held to be leucite basalts. 
A careful study and three chemical analyses of these rocks, collected 
during the author’s trip to Sardinia in 1905 for the Carnegie Institution 

- of Washington, show that the supposed leucite is in reality the hydrous 
soda mineral analcite, and that it is of primary origin. Comparison 
with similar rocks from other regions indicates that some so-called leu- 
citic rocks are in fact analcite-bearing, and that rocks containing pri- 
mary analcite in well-developed crystals are much more abundant than 
has been supposed. Analyses are also given of the augite and olivine 
which form nodules in one of the lavas, the optical study of which is 
to be taken up later. H. 8S. W. 


PETROLOGY.—1I Basalti Analcitici della Sardegna. Henry 8. WasuH- 
INGTON. Boll. Soc. Geol. Ital., 38: 147-167. 1914. 

An Italian translation of ‘The analcite basalts of Sardinia” (J. Geol., 

22: 742-753. 1914); abstracted above. An appendix is added which 


gives a brief outline of the quantitative classification of igneous rocks. 


H. 8. W. 


BOTAN Y.—Mutation in Egyptian cotton. T. H. Kearney. Journal 
of Agricultural Research, 2: 287-302, pls. 17-25. July, 1914. 

Four varieties of Egyptian cotton, each distinguished by numerous 
well marked characters, have been developed during the last ten years 
in Arizona. Two of the new varieties are here described for the first 
time. Evidence is brought forward to show that these varieties, as 
well as the numerous varieties of this type of cotton which have been 
developed in Egypt, have arisen by mutation, their mode of origin pre- 
senting many analogies to that of mutants of Oenothera Lamarckiana 
described by DeVries. 

Mutation among higher plants is defined in this paper as “a type 
of variation manifesting itself in the sudden appearance of a distinctly 
different individual, the characters of which are uniformly expressed by 
its descendants when self-pollinated or cross-pollinated only among 
themselves.” 
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In the case of Egyptian cotton, a type supposed to be of hybrid 
origin, there is a strong presumption that the mutative tendency is due 
to complex or remote hybridization, although the evidence is against 
the conclusion that the mutants are immediate products of hybridiza- 
tion between different types of cotton. 7. (ae 


FORESTRY.—-Yields from the destructive distillation of certain hard- 
woods. L. F. Hawiey and R. C. Patmer. Bulletin of the 
U. 8. Department of Agriculture 129. Pp. 16, with text figures. 
1914. 

The chief hardwoods used for distillation in this country are beech, 
birch, and maple. Tests were made to. determine the relative value 
of these three species, as well as the amount of various products which 
could be obtained from such southern woods as the oaks, red gum, 
tupelo, and hickory. Various woods were distilled under similar con- 
ditions and their products analyzed by the same methods. It was 
found that the yields of alcohol and acetic acid vary a great deal among 
the different species, more so for the former than for the latter. A 
given species may rank low in its yield of alcohol and high in its yield 
of acid. Thus, chestnut, which gives the lowest yield of alcohol, 
is among the highest in the yield of acid; and hickory, which is among 
the highest in alcohol yield, is among the lowest in acid yield. 

The average yield from beech, birch, and maple wood grown in 
Wisconsin and Indiana is somewhat higher for acid and considerably 
lower for alcohol than for the same species grown in Pennsylvania. 
The relative yield of the three species in either product does not change 
with the locality. The order of yield for alcohol is beech, maple, 
birch; for acid, birch, beech, maple. 

Although slabs with a large amount of bark.are nulla considered 
very poor material for distillation, the yields of alcohol and acetic 
acid from slabs having as high as from 13 to 25 per cent bark by volume 
were in most cases only slightly lower, and in some cases even higher 
than from heartwood. This was not due to the bark, however, but to. 
the very high yields from the sapwood. 

Assuming that the value of the charcoal and the cost of plant 
operation per cord of wood is the same for all species, the differences 
of the value of alcohol and acetic acid produced by the various woods 
represent the differences of the value of these woods for distillation 
purposes. The average value of the alcohol and acetate woods from 
Indiana beech and Wisconsin birch and maple heartwood is $8.06 per 
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cord.» The values of these products from the heartwood of chestnut, 
red gum, tupelo (slabs), and southern and northern oak are less than 
this amount by $3.78, $1.14, $1.03, $1.30, and $0.54, respectively. 
From hickory (factory waste) the products are $1.55 greater in value. 
Since the average price paid for wood used in distillation is only about 
$3.50 per cord, the use of chestnut for this purpose is out of the question. 
Oak, tupelo, and red gum, under favorable conditions of supply and 
cost, might be used profitably, while hickory should command a very 
good price. 
FINDLEY BurRNs. 


ZOOLOGY .—The Atlantic Ocean biologically an inland sea. Austin H. 
CiarK. Internationale Revue der gesamten Hydrobiologie und 
Hydrographie, Suppl. z., 6: 1-18. 1914. 

An inland sea is defined in biological terms, and the faunal difference 
between an inland sea and a true ocean is explained. A list is given of 
all the genera of recent crinoids found in the Atlantic with their geo- 
graphical ranges, together with a list of the corresponding Indo-Pacific 
genera also with their geographical ranges. 

There are no Atlantic genera which are not represented in the Indo- 
Pacific basin, or as fossils about the shores of that basin. But in addi- 
tion to representatives of all the Atlantic genera there are in the Indo- 
Pacific basin fifty additional genera, and nine families, which do not 
occur elsewhere. Thus since it possesses no genera which are not de- 
rivatives from Indo-Pacific types, and none of the more specialized Indo- 
Pacific types, the Atlantic fauna is in effect the fauna of an inland sea 
tributary to the Indo-Pacific. The geographical and thermal distri- 
bution of the crinoids found in the Atlantic point to four different paths 
of migration from the Indo-Pacific, which are explained in detail. The 
greater antiquity of the Caribbean fauna as compared with the Medi- 
terranean and the east European fauna is pointed out, and its signifi- 


cance indicated. 
A. H. C. 


ZOOLOGY.—The porpoise in captivity. CHuas. Haskins TowNsEND. 
Zoologica, Scientific Contributions of the New York Zoological 
Society, 1: 1-22, figs. 1-14. May, 1914. 

This is an account of the first successful attempt to keep the porpoise 
in captivity for any considerable length of time, five individuals having 
lived in the New York Aquarium seven months. The species obtained 
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was T'ursiops truncatus, from Cape Hatteras. After two failures a sat- 
isfactory method of handling the animals was found. 

The paper contains an account of the methods of capture, transpor- 
tation, and treatment in captivity, with some observations on their 
habits, and notes on the porpoise fishery. 

Among the illustrations are photographs showing porpoises rising to 


breathe, and foetal porpoises of both sexes. 
C=. 


BACTERIOLOGY.—The composition of Roquefort cheese fat. JAMES 
N. Currie. Journal of Agricultural Research, 2: 429-434. Sep- 


tember 21, 1914. ; 

Fat ‘separated from Roquefort cheese representing four popular 

brands of imported cheese was studied and compared with the fat 

from cow’s milk. Results are tabulated, together with Browne’s! 
figures for the fat of cow’s milk, as follows: . 


ACID FAT OF ROQUEFORT CHEESE FAT OF COW'S MILK (BROWNE) 


per cent per cent 

3.48 

4.73 

0.58 

3.80 

5.84 

.36 

PRE cucucetties eet ik cs 28 .53 


MN Sas do os 8s Bape cake 71 
38 .10 


Attention is called to the much higher figures for caproic and capri¢ 
acids in the fat of Roquefort cheese, which is nearly pure sheep’s milk 
fat. It was shown by the author in a previous publication? that these 
two acids are chiefly responsible for the peppery taste of Roquefort 
cheese. It is concluded that a Roquefort cheese made from sheep’s 
milk will have more of this hot or peppery taste than one of the same 


ripeness made from cow’s milk. J. N.C. 


1 Journ. Amer. Chem. Soc., 21: 807. 
? Journ. Agric. Research, 2: 1-14. 
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